It is now widely accepted that most galaxies undergo an active phase, during which a central super-massive black hole generates vast radiant luminosities through the gravitational accretion of gas 1, 2 . Winds launched from a rotating accretion disk surrounding the black hole are thought to play a critical role, allowing the disk to shed angular momentum that would otherwise inhibit accretion 3, 4 . Such winds are capable of depositing large amounts of mechanical energy in the host galaxy and its environs, profoundly affecting its formation and evolution [5] [6] [7] , and perhaps regulating the formation of large-scale cosmological structures in the early Universe 8, 9 . Although there are good theoretical grounds for believing that outflows from active galactic nuclei originate as disk winds 10 , observational verification has proven elusive. Here we show that structures observed in polarized light across the broad Ha emission line in the quasar PG 17001518 originate close to the accretion disk in an electron scattering wind. The wind has large rotational motions ( 4,000 km s 21 ), providing direct observational evidence that outflows from active galactic nuclei are launched from the disks. Moreover, the wind rises nearly vertically from the disk, favouring launch mechanisms that impart an initial acceleration perpendicular to the disk plane.
The blueshifted broad absorption lines (BALs) observed in the spectra of quasars provide some of the most compelling evidence for powerful outflows from active galactic nuclei (AGN) 11 . Although only about 15% of quasars exhibit BALs 12 , it is generally believed that the high velocity winds in which these features are formed are ubiquitous 13 , the BALs being observed only when our line of sight happens to intercept the wind, which occupies a relatively small solid angle.
Our optical spectropolarimetry of the low-redshift (z 5 0.29) BAL quasar PG 17001518 (ref. 14) shows significant variations in both the degree (p(l)) and position angle (h(l)) of polarization across both the broad Balmer Ha and Hb emission lines (Fig. 1) . In polarized flux (p(l) 3 F(l)), the broad Balmer line profiles are significantly redshifted relative to their total flux counterparts. Relative to its value in the continuum, h(l) deviates by 30-40u, rotating in opposite directions in the blue and red wings of the line profile, with the reversal occurring near the central wavelength of the line. These polarization structures can be discerned in earlier observations 15, 16 , but have, hitherto, been left unexplained. It is generally accepted that the broad Balmer lines in AGN are predominantly emitted by the accretion disk itself 17 . Polarization position angle rotations similar to those seen in PG 17001518 are frequently observed in Seyfert 1 galaxies, in some of which the dominant polarization mechanism is believed to be scattering of emission line photons from the accretion disk in an equatorial scattering medium co-planar with, and closely surrounding, the disk. The characteristic h(l) variation across the line profile naturally arises from the rotational motion of the disk, as long as the angular size of the disk as seen by the scattering medium is sufficiently large 18 . In the Seyfert galaxies, however, the scattered line profiles do not have the large redshift seen in PG 17001518. This net Doppler shift implies that the gas emitting the lines and the scattering electrons are moving apart with a velocity of ,4,000 km s 21 . In contrast to the Seyfert galaxies, therefore, the optical polarization spectrum of PG 17001518 exhibits strong signatures of both rotational and radial motions. The most plausible interpretation of the redshifted scattered line profiles is that the scattering medium is part of a high velocity outflow. On the other hand, the rotation in h(l) could be produced by rotational motions in the disk, or in the scattering region, or, as we argue below, both. Furthermore, the large amplitude of the h(l) swing implies that the scattering occurs close to the line-emitting region of the disk. The polarization spectrum, therefore, is consistent with scattering in a wind expanding away from the accretion disk. The observations cannot, however, be explained simply by adding a radial expansion component to the equatorial scattering region invoked to explain the broad Ha polarization in Seyfert galaxies (effectively making it an equatorial wind).
We have used an extensive grid of three-dimensional scattering calculations, described in detail elsewhere 19 , to explore emission-line polarization signatures resulting from scattering in winds having different geometries, launched from a range of radii (relative to the Balmer-line emitting zone) within the disk. On quite general grounds, we infer that the scattering particles are electrons in ionized gas whose temperature is less than a few times 10 5 K. Scattering by dust grains can be ruled out, as the large h(l) rotation requires that the scattering takes place within a radius of ,10
16 m (0.3 pc) of the central AGN, well inside the radius (,1-2 pc for this object) within which unshielded grains will be destroyed by the quasar's radiation field 20 . On the other hand, if the temperature of the scattering medium is ?10 5 K, thermal Doppler broadening would smear out the polarization structure (Supplementary Fig. 1) .
The model grid allows us to determine the essential elements such a scattering wind must possess in order to produce the principal features of the Ha polarization, namely, a large amplitude rotation in h(l), anchored near the line centre, and the observed redshift in polarized flux. These features can be produced simultaneously only by models (Fig. 2 , see also Supplementary Fig. 2 ) in which the wind rises vertically from the disk in a cylindrical configuration and includes both rotational (v rot ) and vertical (v z ) velocity components. Conical outflows naturally produce a redshifted line profile in polarized flux, but also a redshifted h(l) rotation. For equatorial winds, on the other hand, the h(l) rotation is both redshifted and of low amplitude. Furthermore, in order for the scattered line profile to have a Doppler width and redshift comparable to those observed, both the rotational and vertical velocity components of the cylindrical wind must have magnitudes comparable to the local keplerian velocity of the disk, v K (Supplementary Fig. 3 ). The vertical extent (h) of the scattering region above the disk is also strongly constrained by the observed polarization spectra. In order to produce a redshifted scattered line profile, while maintaining a large amplitude rotation in h(l), we require 2r in , h # 4r in , where r in is the inner radius of the scattering region in cylindrical coordinates ( Supplementary Fig. 4 ). For similar reasons, the wind must be launched from approximately the same annular region within the disk as the Balmer-line emitting gas ( Supplementary Fig. 5 ). Finally, values of p(l) and the h(l) rotation amplitude consistent with the observations are produced when the system is viewed at an intermediate inclination (i < 45u).
The radius of the Balmer-line emitting zone in PG 17001518 has been determined by reverberation mapping to be ,7 3 10 15 m. Combining this radius with the Doppler velocity dispersion inferred from the width of the line profile leads (under the assumption that the emitting gas is gravitationally bound) to a mass for the central black hole of , 8 14) , which implies that the scattering takes place in a region where the wind has not yet reached its terminal velocity, or where the acceleration mechanism is less efficient than in the BAL-producing zone.
Theoretical studies have shown that disk winds driven either by radiation-pressure or magneto-centrifugal forces, or some combination thereof, are capable of producing velocities and mass-flow rates consistent with the observed properties of BALs [22] [23] [24] . Our interpretation of the spectropolarimetry data is consistent with a scenario in which the wind is launched from a relatively narrow annulus within the disk, which includes the Balmer-line emitting region, and is initially accelerated vertically (Fig. 3) . The velocity field at the base of the wind, with azimuthal and vertical components dominating the radial component, favours models in which the initial acceleration is due to thermal 25 or magnetic pressure 26 or radiation pressure of photons emitted locally by the disk 10, 27 . On the other hand, our results are problematic for models invoking equatorial winds 4, 22 , which require initial streamlines at large angles to the disk normal (for example, .30u for a wind launched by magneto-centrifugal forces).
A viable radiatively driven disk wind must be shielded from the high energy continuum source of the AGN to prevent the gas becoming over-ionized, as this would eliminate line absorption, the major The models were computed using our threedimensional scattering code 30 , modified to include cylindrical and conical scattering winds. In each case, an emission line emitted by a quasar accretion disk is subsequently scattered in a wind. The wind is launched from the annular region of the accretion disk that produces the line emission. The models presented are: a cylindrical wind with both rotational and vertical outflow velocity components (solid heavy line); a disk-like, rotating, equatorial outflow (dot-dash heavy line); and a hollow-funnel-like conical wind with radial outflow only (solid lighter line) and with radial outflow combined with rotation (dashed lighter line). The inclination of the system polar axis to the line of sight is 48u, the outflow velocity is 0.02c and where applicable, the winds are rotating at the local keplerian velocity. The position angle of polarization (h; a) is measured relative to the projection of the system axis on the sky plane. The median h for the equatorial outflow model is 0u, but has been shifted by 90u to ease comparison with the other models. The total flux spectrum (d) and the polarized flux spectrum (b) are in arbitrary units (a.u.); the degree of polarization (%) is shown in c. The equatorial outflow produces a red-shifted broad line in polarized flux but only a small variation in h across the line. Both the cylindrical and conical wind models produce large-amplitude rotations of h, but only for the cylindrical wind is the rotation centred at the peak of the total flux line profile, as required. A colour version of this figure is included as Supplementary Information. LETTERS source of the radiation pressure driving force 22 . Theoretical work on this problem suggests that disk winds are self-shielded by an inner zone, which is too highly ionized for efficient line driving but which is effectively opaque to X-rays 24, 27 . The scattering region can be plausibly identified with such an X-ray-shielding inner wind zone. Our polarimetry data do not directly constrain the region in which the BALs arise. However, in such two-zone wind models, these features are formed in the shielded outer wind 27 . Here radiative acceleration due to ultraviolet line opacity is efficient, and the streamlines, although nearly vertical close to the disk, become effectively radial at higher elevations (Fig. 3) .
It has been argued that disk winds explain many observed properties of AGN, including BALs, the X-ray 'warm absorber' and ultraviolet absorption lines 28 . The spectropolarimetric properties of PG 17001518 provide compelling evidence not only that such disk winds exist but also that they are a key element in any unified picture of the inner structure of AGN. More specifically, our results demonstrate that the polarization structure across the broad emission lines constrains the geometry, launch site and kinematics of the scattering medium, and therefore places vital and unique observational constraints on physical models of disk winds. Furthermore, these insights into the nature of AGN disk winds may also be applicable to a wide variety of other astrophysical sources in which keplerian disks are thought to generate outflows, such as young stellar objects, or B[e] stars. One of the latter, in particular, exhibits emission line polarization structures reminiscent of those observed in PG 17001518 (ref. 29) .
